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1.1 XHEfET

M98 Sunxi F& £ TWI EapiEA5ERGE, A TWI ERALRRESE,

J1Zn

1.2 BiRRE

TWI #ERAZEURN AR L. AR

N/
2

1.3 EAE

® 1-1 EFEmYIER

[l i M1Zhi2s IXTh>

D1 Linux-5.4 i2c-sunxi.c
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2.1 BIRINEETER

SAFN twi B4RR i2c B4, B—MEE. WEAZLFRPHITELE. cRFEHR
SENEITEERE T S LRI H ZBEREE R, TWI BHlSEZFnAEBEEE N 100Kbps, &
=BEEEALUAE] 400K bps, o &R twi 1FHI2EZ#F— T IhEE:

SZRENEX MR

FHEKX TZHF dma £,
FNNEXTES D ENHER T ZIFREME;
FNRL T LFNHREL, UNFTHERS,;
MAETE R 2 T AR

3 7bit MALHEIIERD 10bit MATHbAE;
THREM i2c IMUERTIEE X ZHER,

2.2 HHXANIBENA
2.2.1 fEHEARIE

& 2-1: BEARIE

HXARIE FERIREA
TWI Two Wire Interface, £EFARRA [12C tnEMNEI 2 &EITH23

2.2.2 RHERIE

& 2-2: MHEARIE

HERIE fRFRIR B
Sunxi EREEERM linux FLFAE

12C dapter linux AZA 12C BLESFERIHREN.IIC BLENEHISE, EYMELEEETA 12C &%
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BRAE fRRE A

12C algorithm linux W#ZA 12C SLBENHREN . R 12C B&ERH(5 12C KEZENBERE
I2C Client linux R#ZH 12C KEHREX
I2C Driver linux R#ZH 12C EEFRHHIHHRE X

2.3 BERECENTR

AR Sunxi EHFEH, TWI ZHBNBERE; BNFE—RIRF LS TWI £5!
2R, WIRELE XM, AVNHER Sunxi F& LM TWIO THI2RECE (Hfth TWI 1£HISSECE K
) o

2.3.1 device tree BIAECE

REWPEENERZECHMETFSNRREE, 18N XHHIERE AN tina/lichee/kernel/linux-
5.4/arch/riscv/boot/dts/sunxi/sun20iwlpl.dtsi, TWI SL&HNE SMECE 0T

twif: twi@0x05002000{
#address-cells = <15;
#size-cells =<0>;
compatible & "allwinner,sun20i-twi"; / /EEREE, BFRsHIZERNEIE
device type = "twiQ!; V/i&Em =88, ATsys config. fexITHg
reg = <0x0 0x02502000 0x0 0x400>; //TWIO R LEHFeSiE

interrupts-extended= <&plicO® 25 IRQ TYPE LEVEL HIGH>; //TWIOQZZEFHERS. rhifsesl
clocks/ = <&ccu CLK BUS T2C0>;//twiizas{EARvETEh
resets = <&ccu RST_BUS I2C0>;//twifzzs(EREresetbysh
clock-names = "bus";
clock-frequency = <400000>; //TWIOIEHIZSHIAT FhiHZE
dmas = <&dma 43>, <&dma 43>;//TWI0EFIZEHIdmaiBiES
dma-names = "tx", "rx";
status = Ydilsabled"; LAWIOIZHIZEE L FEHE
g

RNTHETWI BEBHRIEFRX 9E—) TWI 55128, FE7E Device Tree FHY aliases T
RE—P TWI TEIEERE:

aliases {
twi0® = &twi0;
twil = &twil;
twi2 = &twi2;
twi3d = &twi3;
I3

BN AFTRS twi” MELESHET, FTWI BRLERHEFFPAILUEE of alias get id()
BRERENNT N TWI $EHISRHIFR S, MAXFIE— TWI £H2%.
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2.3.2 board.dts IREECE

board.dts BFREE—MREFEHNKERFEE (80 demo 1R, perfl 1k, verl #RFFE) , B@E
MEEEESEE LA device tree RINEREEE.

board.dts BYE&#Z: tina/lichee/device/config/chips/d1/configs/nezha/board.dts, TWIO Y
BEARENT:

&twi® {
clock-frequency = <400000>;
pinctrl-0 = <&twi@ pins a>;
pinctrl-1 = <&twi® pins b>;
pinctrl-names = "default", "sleep";
status = "disabled";

eeprom@50 {
compatible = "atmel,24cl6";
reg = <0x50>;
status = "disabled";

};

Heh, TWI &EZEH “clock-frequency” BMAE, BAZEF 400K,

FF TWI &%, ATLUEIRE T SEREN Device Tree HEN TWI 62809 F T 55, TWI 24!
230X5NEY probe KR#ER of i2¢ register devices() , BRIBRAEANEFTH RE TWI &%,

twi 25 2R AVIAZSH status BEE.
X F twiO 5| AR pin O, BEANEEIT:

twi@ pins a: twi0@0 {
pins = "PB10", "PB1ll"; /*sck sda*/
function = "twi0";
drive-strength = <10>;

};

twi@ pins b: twib@l {
pins = "PB10", "PB1l1l";
function = "gpio in";

};

2.3.3 kernel menuconfig it &

7 tina RBRFHITU Tan<EIA

source build/envsetup.sh ----Ef&EtinalfiiL=
lunch ----i%#%&d1 nezha
make kernel menuconfig ----#HANRZEBEXHRE
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e 1. 3%#% Device Drivers iEI#H N T —RECE, W TFEFIR:

Linux/arm 4.9.178 Kernel Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---= (or empty submenus
----)}. Highlighted letters are hotkeys. Pressing <Y= includes, <N=> excludes,
<M= modularizes features. Press <Esc=<Esc> to exit, =7?= for Help, </= for
Search. Legend: [*] built-in [ ] excluded <M= module <= > module capable

()

Poot options ---=

CPU Power Management ---=
Floating point emulation ---=
Userspace binary formats ---=
Power management options ---=
Metworking support ---=

evice Drivers ---
Firmware Drivers ---=
File systems ---=
Kernel hacking ---=
Security options ---=
Cryptographic API ---=
Library routines ---=
[ 1 Virtualization ----

= Exit = =< Help = = Save

2-1: Device Driver

o 2. i%#F 12C support &I, #HNTFT—REE, W TEFR:

| | Deyice Drivers
Arrow keys mavigate the menu. <Enfer> selects submenus ---> (or empty submenus
=== Highlighted letters are hgtkeys. Pressing <Y= includes, <N= excludes,
<M= mndularizes features. Press’ <Esc=<Esc= to exit, <?> for Help, </= for
Search. Legend: [*] built—in,'l ] excluded <M= module <= > module capable
/\{ _ }I A . y 4

Serial ‘ATANEA@"Parallel ATA drivers (libata) ----
Multiple devices driver support (RAID and LVM) ----
Generic Target Core Mod (TCM) and ConfigF5 Infrastructure ----
Network device support ----

Open-Channel SSD target support ----

Input dewvice support ---=

Character devices ---»

2C support

SPI support

SPMI support

HSI support ----

PPS support ---=

PTP clock support ---=

Pin controllers ---=

= Exit = < Help = = Save = < Load =

2-2: 12C support
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e 3. BRERF 12C 0, 3% 12C device interface, W TEFfR:

I2C support
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus
----). Highlighted letters are hotkeys. Pressing <Y= includes, <N= excludes,
<M= modularizes features. Press <Escz<Esc> to exit, <«?> for Help, </= for
Search. Legend: [*] built-in [ ] excluded <M> module <= > module capable

*- 12C support
Enable compatibility bits for old user-space
2C device interface
I2C bus multiplexing support
Multiplexer I2C Chip support ---=
Autoselect pertinent helper modules

SMBus -specific protocols
I12C Algorithms --->
12C Hardware Bus support ---=
I2C/SMBus Test S5tub
I2C slave support
I2C Core debugging messages
I12C Algorithm debugging messages
I12C Bus debugging messages

< Exit = < Help = < Save = < Load“iQ'\

&.2-3: 12C device'interface

e 4. % 12C HardWare Bus support &, #ANT—REE, W TEFAR:

IJC support
Arrow keys mavigate the menu. <=Enfer= selects submenus ---= (or empty submenus
----). Highlighted letters are hgtkeys. Pressing <Y> includes, <N> excludes,
<M= mndularizes features. Press/<Esc=<Esc> to exit, <?= for Help, </= for
Search. Legend: [*] built—in;f[ ] excluded <M= module <= > module capable

-*- T12C suppert :
[ 1 Enable compatibility bits for old user-space
<*m I2C device interface
-*- I2C bus multiplexing support
Multiplexer I2C Chip support ---=
Autoselect pertinent helper modules
SMBus -specific protocols
I2C Algorithms --->
2C Hardware Bus support
I12C/SMBus Test Stub
I2C slave support
I2C Core debugging messages
T2C Algorithm debugging messages
I2C Bus debugging messages

= Exit = < Help = = Save = < Load =

2-4: 2C HardWare Bus support

WA © BSEERERHERAE. RE—TF 6
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e 5. 3% SUNXI I2C controller &I, ALEFEHIERIFHAZ, WARFMIER, WNTEFT

N

2C Hardware Bus support
Arrow keys navigate the menu. <Enter> selects submenus ---= (or empty submenus
----). Highlighted letters are hotkeys. Pressing <Y= includes, <N= excludes,
<M= modularizes features. Press <Esc»<Esc> to exit, «?> for Help, </> for
Search. Legend: [*] built-in [ ] excluded <M> module <= > module capable

#*x 12C system bus drivers (mostly embedded / system-on-chip) ***
CBUS I2C driver

Synopsys DesignWare Platform

EMMA Mobile series I2C adapter

GPI0-based bitbanging I2C

Marvell mvbdxxx I2C Controller

OpenCores I2C Controller

UNXI I2C controller

PCAS564/PCA9665 as platform device
Fockchip RK3xxx I2C adapter

Simtec Generic I2C interface

#ilinx I2C Controller

*** External I2C/SMBus adapter drivers ***
< = Diolan U2C-12 USB adapter

L(+)

Aomon AERA A A A A A
VU oW WEREY WY W WY

< Exit = < Help = < Save = ¢ < Lodd =

2-5: SUNXI I2C controller

2.4 REIRIRES

12C 2EIREHBVRMAISIFRIZIE drivers/i2c/buesses HR T

kernel/linux-5.4/drivers/i2¢/

— busses

| b i2c-sunxi.c // SunxiF&RII2CHEHIZSIRENED

| |— i2c-sunxi.h // ASunxiTEMI2CIEHIERIREIEX T —ER. HIBLEH
— i2c-core.c // I2CFRFZOXHE, R XAEORE

F— i2c-dev.c // I2CFRFHNGEERIM, BLUEEXIIEEX S, HERR

WA © BSEERERHERAE. RE—TF 7
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2.5 IXEHIESRTAE

user Application sysfs
client driver char device
kernel adapter algorithm board info
[2C busses [2C algos [2C muxes
12C\Caontroller
hardware
[2C device [2C device 12C device

2-6: TWI fRIREEHINERE]

Linux 2 12C A REHW LEFR, BRFRAZFLIRT=1TRX. 1. AFR=ZE, SFEmMEER
RC IRFENNAERF; 2. Nk, UMERE; 3. B, EXRFEYERS, 87 12C &)

2370 12C M=o

Hrf, Linux AP 12C Rapizr NiZ4E EX B A 6 1NER5

1. I2C framework 2{&—Fh “i5ia] 12C slave devices” HIA £, HFXLE slave devices H
I2C controller =%, EMEEH I12C controller JXahSEIX— B 1T

2. &3¢ 12C framework 9%, AP EUARAXD 12C B4NEARAT, REEFAREAEN
O, FAIUSNERgE#ITERS. EEBRT, IESHER2UTARZSHETE driver (30fid
B, B5k%EE) , 12C framework iBEFRIEEEAF FiEREEMEOD, BFRE

B2 ] LUBE % E QLR KR EERo

WA © BSEERERHERAE. RE—TF 8
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3.

£ 12C framework WEE, & I2C core. I2C busses. I12C algos # I2C muxes QP&
R

I2C core {#H 12C adapter # 12C algorithm FNFERMR 12C controller FITHEE,
8 12C client #1 12C driver #% 12C slave device FIhEE (RINIZEREFH device
# device driver) . H9h, EF 12C thi¥, &I smbus #ERLI SMBus (System Man-
agement Bus, RAEEEL) BIIHEE,

I2C busses & I12C controller drivers &S, fiiF drivers/i2c/busses/BRT,
i2c-sunxi.c. i2c-sunxi.ho

12C algos B& 7T —L@AM 12C algorithm, FTiBERY algorithm, 215 12C hiXBEEA
&, AFEM 12C B read/write 8<%, —RIBER T, FEHEHLI, FEERFHIFEZE
Fo

WRAFRE © BseEREROERAE. RE—TNF 9
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3.1 i2c-core EZEWZLEEZO

3.1.1 i2c_transfer()

BREEAY . int i2c transfer(struct i2c_adapter *adap, struct i2c_msg *msgs, int num)
ER: SER [2C B4 12C & ZEN—E B/ 12C message X B,
o SH

e adap: IEMFIERN 12C BLLITHIZE;
e msgs: i2c msg REHYIEEH;
e num: RE—AFE/IE/L I12C msg

e iR[O]:
o >0: BANIEM msg 1T25;
o <0: 9&)”&;

3.1.2 i2c /master recv()

BRFEA: int i2c_master recv(const struct i2c client *client, char *buf, int count)
fEF: Eid3EE i2c transfer() FTER—R 12¢ FUHR1E,
o Y

e client: ¥EMHFT 12C REHIER;
o buf: BTFREFREEINKIEEF;
e count: #EERF buf WKE

e 1R[T]:

o >0: FINEWHIFTE;
o <0: 9&)”&;

3.1.3 i2¢c master send()

o KFEA: int i2c master send(const struct i2c_client *client, const char *buf, int
count)

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 10
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o EF: @3 % i2c transfer() SE—X 12¢ KX,
o SH

e client: #5mHaT 12C MiIZEBIEHI;
o buf: BRXRIHIE,;
e count: BRZENHEKE

o JR[O]:

o >0: FINAZEMETE;
o <0: 9&5&;

3.1.4 i2c smbus read byte()

BR¥EES: s32 i2c_smbus_read byte(const struct i2¢_client *client)
ER: M I2C B&ER—1FT, (NEEEE i2c_transfer() LI, LT/ MEOMER)
o B

e client: IEMEHFIA 12C MIEH
o IR[O]:

o >0: JEEVFIRVEIE;
o <0: 9&)”&;

3.1.5 i2c jsmbus write byte()

BREEE . s32 i2¢c smbus write byte(const struct i2c client *client, u8 value)
EFE: M I2C B&ZBEAN—1FT15,
o Y

e client: EMHFI 12C MIKE;
e value: EEANWEHE

e IR[O]:
o 0: ARIN;
e <0: 9&)”&;

3.1.6 i2c smbus read byte data()

o K¥JFEEY: s32 i2c smbus read byte data(const struct i2c_client *client, u8 com-
mand)

o fEA: M I2C IREHEERBZLIRN—TF T,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 11
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o B

e client: E5MHAIW 12C MIKE;
e command: I2C MMYEIEME 0 TTm<iE BMREBE) ;

e 1R[O]:

o >0: EEXEIRVEIE;
o <0: 9&)”&;

3.1.7 i2c smbus write byte data()

BRERREEY: s32 i2c_smbus write byte data(const struct i2c_client *client, u8 com-

mand,u8 value)
EA: M I2C IRBEERELBEN—1TFT,
o B

e client: EMHFIH I12C MIEHE;
e command: I12C MMYEIEMNE 0 FTTHm<iE (BMREE) ;
e value: EE \NHEHE;

o IR[O]:
o 0: ARIN;
o <0: X;

3.1.8 i2c smbus read word data()

BRENREEY: s32 i2c smbus read. word data(const struct i2c_client *client, u8 com-

mand)

ER: M 12C RRIRERBLIEER— word $E (WMINET, EATF 12C KESFSRZ 16
fIgyER) -

o BEN:

e client: 5EMHFIHN 12C MIEH;
e command: I2C MYFIEMNE 0 FHa<iE (BMREIZE) |

e JR[O]:

o >0: JREXFIRVEIE;
o <0: 9&)”&,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 12
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3.1.9 i2c smbus write word data()

BREEREY: s32 i2c_smbus write word data(const struct i2¢ client *client, u8 com-
mand,ul6 value)

EA: M I12C REERERBLEAN— word #iE (BFMFT) o

o Y

e client: BEHFIM 12C MIKE;
e command: I2C YXEIEME 0 FHam<iE BMRIZE) |
e value: BES5 \RIEE

e 1R[O]:
o O: EEIjJ)
e <0: 9&5'51,

3.1.10 i2c smbus read block data()

BRIENEAY . s32 i2c smbus read block data(const struct i2¢ ‘client *client, u8 com-
mand,u8 *values)

ER: M I12C REIEE RIZAIRE—REE,

o Y

e client: E5MEHEIN 12C MK,
e command:/ I2C hiXEEEHNE 0 ERaG<E BMRZE) |
e values: AT RFIRENEIBILIE;

e IR[O]:

o >0: ZENEINEIEKE,;
o <0: 95[)]51;

3.1.11 i2c¢c smbus write block datal()

BRIFRE: s32 i2¢c smbus write block data(const struct i2c client *client, u8 com-
mand,u8 length, const u8 *values)

EA: M I2C RERERBLASN—RYE (KERK 32 F1) o

o B

e client: IEMHFIR 12C MigHE,;

e command: 12C WYEIERE 0 TTHa<i3 (BMREE) ;
e length: EEANMHBIEKE,

e values: EE NBIEIE;

e JR[O]:

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 13
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o 0: EEIjJ,
o <0: 9&)”&,

3.2 i2c ARSIARZEAO

i2c FHRFERZFRIMFAILERIRMEN, ATURBIFMAXHREEZD (open, write,
read, ioctrl) FRERZBRPRI/dev/i2c-* XHRFAEXRIED, i2c MRXIBRIEEXE
i2c-dev.c 2, ATRNALLREER/LMERO:

3.2.1 i2cdev_open()

o REFRE: static int i2cdev open(struct inode *inode, struct file *file)

o {EA: #2F (CBESS) £ open(file) BYARMIKEL, FTH—1 i2¢ 8%, AUGEXHIRE
AT i2c IREHIRT R

o B

e inode: inode T
o file: file Z514{k;

o XM XHHRRT

3.2.2 i2cdev read()

o R¥EE: static ssize't i2cdev read(struct file *file, char user *buf, size t
count,loff t*offset)

o EA: EF (CI1BEZ) A read() FHARNKE, GEXHEEMIEHIE—IFEM i2¢ 1§FHIE
BB, [KEAR i2¢ xfer Tz

o BH

e file: file E&M1K;

e buf, 5#UE buf;

o offset, XHR#%,
o IX[O]:

o IE=: ROIRENIFTHE;
o <0: KIK;

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 14
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3.2.3 i2cdev write()

BREEREY: static ssize t i2cdev write(struct file *file, const char user *buf,size t

count, loff t *offset)

o EM: R (CiEE%) 1AM write() FIAANEE. BREXGERS HIE—HE i2¢ 18&H
B#iE. KEEA i2c xfer FiakiE

o S

o file: file £EMI(K;
e buf: JZEUE buf;
o offset, X 1R,

o IR[O]:
o 0: FRIN;
o <0: X;

3.2.4 i2cdev ioctl()

BRFREY: static long i2cdev ioctl(struct file *file, unsigned int cmd, unsigned long

arg)

o fEM: 2R (CiEZS) 1AM ioctl() FEARMNEE. BYXHEE i/o —#3T i2¢ REEIE,
ZINRELLIRSR KR, (BT LB 2Rd2¢ 1RV, 1F 12 IRFEmREHIE, £A smbus FF, #
Y BT LA [RZ B #5

o B

o file: file £E9(%;
e cmd: 1ES;
e arg: HtSEK,

e 1R[O]:
e 0: FiIN;
o <0: KI¥;

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 15
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4.1 FA i2c-core ¥EOEE TWI 1&F

EPIZRISHE AR i2¢ IREFIRENILH: tina/lichee/kernel/linux-5.4/drivers/misc/eeprom/at24.c
, XZ—1 EEPROM M 12C 1&& Iz, A7TWIE 12C S4&IKa, PRUAEHFET sysfs TTRKIH
BB, FTENXMXGN—LEXERHAITRTNA:

#include <linux/kernel.h>
#include <linux/init.h>

#include <linux/module.h>
#include <linux/of_device.h>
#include <linux/slab.h>

#include <linux/delay.h>

#include <linux/mutex.h>

#include <linux/mod devicetable.h>
#include <linux/bitops.h>
#include <linux/jiffies.h>
#include <linux/property.«h>
#include <linux/acpi.h>

#include <linux/i2cth>

#include <linux/nvmem-provider.h>
#include <linux/regmap.h>
#include <linux/pm runtime.h>
#include <linux/gpio/consumer.h>

#define EEPROM ATTR( name) \

{ \
.attr = { .name = # name,.mode = 0444 }, \
.show =" name## show, \

}

struct i2c client *this client;

static const struct i2c device id at24 ids[] = {
{ "24cle", 0 },
{ /* END OF LIST */ }

3

MODULE_DEVICE TABLE(i2c, at24 ids);

static int eeprom i2c rxdata(char *rxdata, int length)

{

int ret;

struct i2c _msg msgs[] = {

{
.addr = this client->addr,
.flags =0,
.len =1,

IR © HiB2EREROBIRAR. RE—INF 16
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.buf

&rxdatal0@],

.addr
.flags
.len
.buf

this_client->addr,
12C_M RD,

length,
&rxdatall],

}I
}

ret = i2c_transfer(this client->adapter, msgs, 2);
if (ret < 0)
pr_info("%s i2c read eeprom error: %d\n",  func_, ret);

return ret;
static int eeprom i2c_txdata(char *txdata, int length)
{

int ret;

struct i2c_msg msg[] = {

{

.addr
.flags
.len
.buf

this client->addr,
0,

length,

txdata,

To
};

ret = i2c_transfer(this client->adapter, msg, 1);
if (ret < 0)
pr err("%ss i2c /write eeprom error: %d\n",  func , ret);

return/0;

static ssize t read_show(struct kobject *kobj, struct kobj attribute *attr,
char *buf)
{
int i;
u8 rxdatal4];
rxdata[0] = 0x1;
eeprom_i2c_ rxdata(rxdata, 3);

for(i=0;i<4;i++)
printk("rxdata[%d]: Ox%x\n", i, rxdatal[il);

return sprintf(buf, "%s\n", "read end!");
static ssize t write show(struct kobject *kobj, struct kobj attribute *attr,
char *buf)
int i;
static u8 txdata[4] = {0x1, OxAA, 0xBB, 0xCC};

for(i=0;i<4;i++)
printk("txdata[%d]: Ox%x\n", i, txdatal[il);
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b
eeprom_i2c_ txdata(txdata,4);
txdatal[l]++;
txdata[2]++;
txdata[3]++;
return sprintf(buf, "%s\n", "write end!");
}
static struct kobj attribute read = EEPROM ATTR(read);
static struct kobj attribute write = EEPROM ATTR(write);
static const struct attribute *test attrs[] = {
&read.attr,
S&write.attr,
NULL,
}i
static int at24 probe(struct i2c client *client, const struct i2c device id *id)
{
int err;
this client = client;
printk("1l..at24 probe \n");
err = sysfs create files(&client->dev.kobj,test attrs);
printk("2..at24 probe \n");
if(err){
printk("sysfs create files failed\n");
}
printk("3..at24_probe \n");
return 0;
}
static int at24 remove(struct i2c client *client)
{
return 0;
}
static struct i2c driver at24 driver = {
.driver = {
.name = "at24",
.owner = THIS,MODULE,
i
.probe = at24 probe,
.remove = at24 remove,
.id_table = at24 ids,
}i
static int  init at24 init(void)
{
printk("%s %d\n", func_, LINE );
return i2c_add driver(&at24 driver);
}
module init(at24 init);
static void exit at24 exit(void)
{
printk("%s()%d - \n", func_, LINE );
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i2c_del driver(&at24 driver);

}

module exit(at24 exit);

4.2 MARPSEORE TWI 18

MRAET i2c devices interface, AILUEEFMAXHIRTS REKIZE 12C £&. TERXME
FEEIRE /dev/i2c-* FKiEE i2¢ 8%

#include <sys/ioctl.h>
#include <fcntl.h>
#include <linux/i2c-dev.h>
#include <linux/i2c.h>
#define CHIP "/dev/i2c-1"
#define CHIP_ ADDR 0x50
int main()
{
unsigned char rddata;
unsigned char rdaddr[2] = {0, 0}; /* BEEENIIEESHTHREBE */
unsigned char wrbuf[3] = {0, 0, 0x3c}; /* BEEMHIE, LAMFTARBE */
printf("hello, this is i2c tester\n");
int fd = open(CHIP, 0 RDWR);
if (fd < 0)
{
printf("open® "CHIP"failed\n");
goto exit;
}
if (ioctl(fd, I2C SLAVE FORCE, CHIP.ADDR) < 0)
{ /% RESFHHIE */
printf("oictl:set.slave address failed\n");
goto close;
}
printf("input a char you want to write to E2PROM\n");
wrbuf[2] = getchar();
printf("write return:%d, write data:%x\n", write(fd, wrbuf, 3), wrbuf[2]);

sleep(1l);
printf("write address return: %d\n",write(fd, rdaddr, 2)); /* EEZHIELIREIRNIRES
2 */

printf("read data return:%d\n", read(fd, &rddata, 1));
printf("rddata: %c\n", rddata);

close(fd);

exit:

return 0;
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5.1 BAIAGE

5.1.1 AR T HA-i2c-tools

i2c-tools E—NMNFEI R, EBAFIAR 12C &%, AILLA i2c-tools FIKE i2c & FHIE

XER BRUERERZER) , HEREHEXH i2c RENEHIE. i2c-tools TEEET

S
BR

F/dev/i2c-* XHIREX 12C &%F, FAAHEEIE menuconfig BEIE 12C Hdevice interface™

A (FIXHELETR) , EFR i2c-tools FEREAZENT

i2cdetect -1 //FERi2cIZEER

i2cdump -y i2c-number i2c-reg //iBMEXH912ci&EEIBdumptik, fNi2edump. <y 1 Ox50

i2cget -y i2c-number i2c-reg data_rege //EEXi2cCig&EFEMHIIAOBUE, WiZ2cget -y 1 0x50 1
i2cset -y i2c-number i2c-reg data_rege data //#Fi2cIRBENHILEHEE, W0i2cset -y 1 0x50 1 1

5.1.2 A Ts

5.1.2.1 /sys/module/i2c_sunxi/parameters/transfer_debug

T R/AXAHIERIT AR TWI BEREIRZMNERNES. REER-1, FSITEEMEE

BEERES.

IEE x BEIEERERNGE:

B

((echo x > /sys/module/i2c_sunxi/parameters/transfer debug )

*xiABEISEARERNAE:

[echo -1 > /sys/module/i2c_sunxi/parameters/transfer debug ]

5.1.2.2 /sys/devices/soc.2/1c2ac00.twi.0/info

LT SR LUTENH HaT TWI @iEm—LEGRRER.

((cat /sys/devices/soc.2/1c2ac00.twi.0/info )
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5.1.2.3 /sys/devices/soc.2/1c2ac00.twi/status

TR AR LSTENH Ha] TWI @EN—EETRSES, SEEHENgFTERE

((cat /sys/devices/soc.2/1c2ac00.twi/status )

5.2 & Dlin)ER

5.2.1 TWI BUERTEAIX

AIEME : incomplete xfer, E{&M log W TFFiR:

[ 1658.926643] sunxi i2c do xfer()1144 - [i2c@®] incomplete xfer (status: 0x20, dev addr: 0
x50)

[ 1658.926643] sunxi i2c do xfer()1144 - [i2cO] incomplete xfer (status: 0x48, dev addr: 0
x50)

BISHR: WHEIRRTEIEERLXTHIE (status EH 0x20.8%, AR K1ZT SLAVE ADDR
+ WRITE; status B 0x48 B, ®RAXT SLAVE ADDR + READ) , {ERi&&&EM
ACK, XRBIGELMs MIZEED RIZLSH, BERAR. K& LBNFAREHSH
HI& &R IMAEF R,

AIEHIES R

SR 1 BadRENEANEKEREE, ZX5IHRERTER. 84 TWI BB/ LASIHE
=19

S 2: Bt TWI 24L& THIEEA at24c16, A i2ctools E at24cl6 BEEREMIN, K
IhM RS A TIEER;

SB 3. HIEREESIUEE TEURRES 12C ZEEFEOZETH;

TR 4. FATHIUNFERERENDGLSE, TENF, £A%%, HIERMGNKIRE
R EMHSEENKNK;

FR 5. ARKESNE TWI 5IimLKR, EFKTEE LA,

5.2.2 TWI BIRESTELRIX

RIS . START can’t sendout!, BE{FH log M FFxR:

(twi start()485 - [i2c0] START can't sendout! )
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S LR ERTR TWI BERERIRGES, —RE TWI 245 MEEURNHEES
Ko MiZKBESIMEERSIER, NHEESTER, SIHEEFELNBASES,

RIERIES R

o BB 1: ENEMAZ, BEEEF log, 2 TWI ERINBEK, NEEESIHIEE R
RI#%33 5 | flE S BT EH

o 2. RIERIEE, &F TWI-SCK 1 TWI-SDA BB &3 &&M LhimpREE 3.3v BE;

o $ 3. AHAKXE SDA 5 SCL #ifHE, BRERSEE 3.3V ML (KrFritk TWI =HI28
FREIMSERER SR ET#HE)

o PB4 ZESIMEBEUK clk BBREHITERILE;

o $E5: Mk PIN WIIBERTBIERE, FIAFERESHNA, 3§ PIN HeeEZIEH INPUT I
8 (echo [reg] [val] > /sys/class/sunxi dump/write) , FAE% PIN EHIFE#AZ PIN

RZ, 3 PIN BYIRZ (echo [reg,reg] > /sys/class/sunxi dump/dump;cat dump), &E
HILH,

o FI; 6: MiX CLK MINRERTLER, FIAFEREEMA, & TWI B CLK gating F+T
F¥, (echo [reg] [val] > /sys/class/sunxi dump/write) , FAGEEGEN TWI ME1Z8E1E
B, 3% TWI F7E88M%3E (echo [reg] ,[len]> /sys/class/sunxi dump/dump), EEFE

BYEESER,

5.2.3 TWI ZIL {55 TER1X

iAREM SR . STOP can’t sendout, £ &HYlog W TFEAR:

((sunxi_i2c_core process()1730 - [i2c0] STOP failed! )

RIRESH: WWHEIRRE TWI TELEAILES, —RIER TWI 2405 IHEE. MiZ0ESIHE
TEIER, SIHNBEEERESS.

RIEHIES R

$E 1. RIEFRIEE, &F TWI-SCK Hl TWI-SDA B2E4& I 51EM LHBE#EEE 3.3v B[E;

P& 2. AAAKRE SDA 5 SCL #4R8[E, FBHRERSE 3.3V iha (BrFfitk TWI =128
PREIMEREHERESREBINHE) ;

o HIE 3. ik PIN WINRERSIER, MAFTHFREENAR, & PIN IhieEREI&H INPUT I)
€ (echo [reg] [val] > /sys/class/sunxi dump/write) , #A/54& PIN LItz PIN

RZE, 3£ PIN BPIRT (echo [reg,reg] > /sys/class/sunxi dump/dump;cat dump), BE
E UG

o F 4: ERIIEWEE, IBHMAER| SCK/SDA 5| RXH, EFNX 12C B5ThEe.
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5.2.4 TWI {ZixiEEry

RIS . xfer timeout, BE{FH log W FFR:

(1123.681219] sunxi i2c do xfer()1915 - [i2cO] xfer timeout (dev addr:0x50) )

RIS LERRTEIRELLAETRIAES, ERESKREBEENIEPLEIEETHEEL
ESEE, SERLSERBALESKER 12C £H, SEEHENRE. NMizES|IHIE
BELEE, CLKEBERSIER, TWI FEHUERSER, REEHMRETIL, PHES

wF A,

IEHIE S R

o S 1. 1%L TWI ITHISBEERTIER;

o S 2 RIEFREE, BF TWI-SCK fl TWI-SDA B2BLZ i &iEM L hiEEER) 3.3v BIE;

o S 3. HHMKRE SDA 5 SCL ¥t E, BRERSTE 3.3V ML _(KfFfitt TWI =433
FREIMSTEtER S R ET#HE)

o HI]; A XFAHM TWI i&%, EFMHITHERA TWI HEERBIER,;

o FE 4. ik PIN WINRERELER, FMAFTERIRENAIN, & PIN heEE#EI&A INPUT Ih
Bt (echo [reg] [val] >/sys/class/sunxi dump/write) , A5% PIN LhifliEtaZ PIN
RA, i3 PIN YIRS (echo [reg,reg] = /sys/class/sunxi dump/dump;cat dump), &=Z
ENULH

o HB 5. MK /CLK NIHEERBIEE, MAFHESREEMNA, ¥ TWI B CLK gating FT

FF, (echo [reg] [val] > /sys/class/sunxi dump/write) , AFIEENMERN TWI EFFEE

B, i TWI 772889848 (echo [reg] ,[len]> /sys/class/sunxi dump/dump), EEFZ

BHIERTIER,;

S8 7 RIEHERD LOG RBiE TWI KBHRITHIZ, 2iRERE,
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